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Week 5:

Homework 4 (due Sunday, February 7)

Today: Series  
> Q&A: February 5

Next: Ross § 17
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Companion test

Thm 14.6 1-et (an ) and Ibn ) be two séquence ,
tn an >o

Then
ci ) ( an converges a Un ( Ibn l ± an)) ⇒ Ê

,

ba converges

Cii ) ( au - to a Vu ( ba > an )) ⇒ Ê ,

ton -- to

Exemples

:
Corollary 14-7 Absolu tely convergent Series are convergent
Proof :



Root Test

Thm 14.9 1-et Ê .am be a series
,
let x = timsup# .

Then

ci ) au ⇒ Ê
,

on

Cii ) dsl ⇒ Êçn
(iii) x-- I does not pro

vide information about the convergence of Ê
,

au

Prout ( i) dll ⇒ z

limsup MaI -- x

⇒

Fix Eso . Since p < 1
,

Then

Iii) 7 (nn) sit .



Ratio Test

hm 14.8 (et ¥
,

on be a series ,
Un (an # o ) .

(i ) limsup Iaa Ici ⇒ Zan
h Y A

Cii ) linminf IIII > t ⇒ [an

(Iii ) liminffaan.tt/eIelimsupIaaI/:notenough information .

Prof Let a- limsup .

Then by Thm 12.2

liminffana.tt/ElimsupFantelimsup/fI- / .

( i )

( ii)

( iii)



Exemples

• H x > /

Ratio test :

⇒

y

A

• -2¥ . Ent
h=p

h =/

Ratio test :

Cauchy test :



Integral test
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Exemples

• An =# in > 3
, [ Use ttnzz LE login En]

Root test :



ttternating Series

Thm 15.3 1-et (an) be a séquence s.t.tn ( anzo nan > anti) . Then

liman -- o ⇒
très

Prof
.

Dénote ¥Îar= :S , EIar-i.sn .

| ( San)Î , is
,
( sans )nÎ , is

z V-m.me À

Case men :

Case man :

By a +Thm 10.2 and

Then tn ( San Est Santi ) ⇒



Important example
9. 1-et pso . Then Ê ¥ converges Iff pas

PRI
.

De note xn = ¥ ,
si, = Ëxn . xp xzz - - - zxn

,
(sic ) is increasing .

Consider the séquences :

Then
-

and tt k

I (Sx) converges ⇐

Z (Sic ) converges ⇒

an =
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